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orthogonal {FO}, :ix;s% orthogonai (MO) or semi orthogonal (SO). Th« chipping rates of these codes are shown in fhe 
ioilowifl§ iabiss for FO, MO and SO. in sillier case the spread terms are applied to baseband fiftsrs 411 and 413 for 
i i t a Sand limited C&V1A channel of 10 mi. A sinusoidal Uj t source 414 is appiisd ;o mixer 415 ana is 
phase shifted by 90 degree phase -J '1, < 41 8 for to rnixsr 417. The two sign&is are summed > > summer 41 9 

and applied to she RF output iesti 421. 

Typical parameter vsir;es for both FO. MO arid SO chipping rates are shewn >n the folfowing tasiss: 
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Turbo Code Modulation 
SB-CDMA FO-I: <RS{ I6X, ISA.), Tarbc Rate 2/3. 8-PSK 
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System PansmeSsrs of ihe SE-CDMA with 
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* Also includes ijKittipfcxMg with other channel types. 
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System Parameters of the SB-CDMA with 
.5cmt-Orthogot!3i Imp-ementasioss {SO- 3) 

FO and iViO and SO spreading, to encode user signal-i arid to ancocia beams, &-§ performed in tha spreaders of 
FiGs. S arsd 6 respsciively. For example mmg FO -spresdtog over spreading there are 60 onhogmai codas tor user 
traffic spreading at 8ns rata R c1 = 2.4576 Mcfe ■ Over spreading by a faster o! 4 raises 1 chip rata fo §.8304 s i ' The 
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ws? spreading »tsp provides 4 orthogonal © 
asamoie of a reuse pattern for 8*« 

dietriSkifiofi of 30 beams (wish a SdB beam width of 0.78} wthi 
orthotjorial signs: beam codes is show in the FK3. 18 which st 
width of 0.70) wKhin she U. S for the code -steps shown in rig 1 
A SO mooe is used for beams wirei iotsrfcsani interier^ce 



if the required'iength t is a power ot 2 s of *h f method of quad? < ^to=:=-3i c u 

ousted by the quad 



A schematic of the FO as 
appiisd io the axciysivo OR gates 503 c 5Q5 = 
R,., gtsnerstscJ by code generator 507 in 



in tie FK3, 5, Initially the a and b user signals are 
ney are excited by an Lj orthogonal code of rate 
in sach CDMA beam. The 



j i ii," ' -t d - 3 the fj: 

a ledby code generator 51? to create and spread the beam. The outputs, at rate R e1 . 

by the 1^ orthogonal beam ©ode at fate as sullied by cods generator 52? to orthogonally separate the CDMA 
beams. The resultant output on leads 51 1 and SIS is at rate Ft . 2 = R 0 . 

he chart ot pnj elation be** io! ! i s pf« chi iT 

O -*v i 0 ,- a c-oi I - i us «,->« 

a? The chart of FIG. 17 shows relations between symbol length r S5 he ss a 8 g chip T^fT^ . 60T P ,} and the 
■ fSriT c2 (T cl = 2T o2 ) of mostly r % * ^coding. 
FIG edisclo i SO s • - - ition is the same as that of PIG. 5 a 

* i* orthogonat beam coda is omitted and the spreading rate is R c of both PN and or 
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sM1 18, via l eads 1 133 and 1135. C 
Irs a fully orthogonal (FO) © 
*? to the d 

(e.g., Walsh code) in ssoiusive OR gates 1201 and 1202. The OR $ 
1204, respectively, for the length of L 2 T e2 th ■ >• < c r men, being transmitted forward, and being controlled by 
ihs i of ctosore f the switches 1„i > 1218. This length integrate cods is applied > ^elusive OR gates tas i- 
v es sp f sad by a y a 3s spreads? sg by an 

« orthogon 

through integrators 1208 and 1209 which integrate for the foil tertglh of th® code L ? T c2 . The integration output or 
- - e. . js TCRU (Traffic Channel Receiver Unit) channel decoder 1277, shown echarrsatieaily 

A semi-orthogonal (SO) despread.gr shown in FIG. 13 utiles the channel PN code Sift), applied to exclusive OR 

io>* - r , at or 0 .j-eand i ' 



S 




9 




n 



FIG, I 



Rikb/s) ; " 

■V-ANO FRAME M^** 
I TAIL BITS 
501 __-J I 



h, Iks/si 

I 



TOM 
RATE k/n 



SPREADER 



R r (Mc/sS 

in 



Rr 

T 

113 



503 



FIB. 2 



1 s/p 



204 



RS(4x.ax) 
m 

RS.I4X 3X) 



^ 209 



CONVOUITIONAL 
ENCQOER 
RATE « 1/2 



LEVEL HAPPING . jS— 
X t X 2 X 3 

0 0 o ■■-> 0 

0 0 1 -> 1 
0 I 0 -> 2 













RSI8X.4X) 


S/P 




OR 






RS{8X.5\) 









PIS, 3 

TCN 



CONVOY"! 10NAL 
ENCODER 
RATE - 2/3 



209 



Xj x 2 s 3 x 4 
0 0 0 0 -> 0 ,„ 
0 0 0 i •■> i.-jfc*- 

ft Y 1 ~>i5(k^ 



12 












1 


11 


£ 




£ 



517 

FIG, 6 



835 

— — 



FIB. 7 







— \2 








! 


2TTTT 












80 











L f 80. Lg-4 

R c2 «4 X 2.4578 Me/s*9.8304 Hc/s 
fl c i«60 X 40,96 ks/s=2.4576 Mc/s 
R 3S =S/T SS *40.9S ks/s 



Fie. a 




14 



FIG , 9 





fi 


i 


; 


3 


3 


5 


a 


■ : 


8 


9 


13 


33 


i? 


33 


34 


35 


;3 




18 


39 


38 


35 


22 


;>3 


28 


j-; 


28 


,g 


3 


5 


1 


i 


3 


5 


! 


! 


3 


1 


1 


1 


; 


i 


1 


3 


3 


; 


i 


j 




i 


j 


i 


i 


\ 


1 


s 


j 


i 


5 


5 


0 




5 


i 


0 




8 


; 


0 


! 


} 


3 


8 


i 


i 


3 


8 


, 


i 


5 


i 


0 


0 


1 


s 


. 


3 




8 


i 


i 


! 


0 


i 


0 


i 




8 


! 


3 


0 


I 


i 


i 


0 


i 


i 


i 


•: 


8 


G 




i 




~j" 


3 


5 


s 


! 




0 


i 


0 




0 


0 


■ 


i: 


0 


j 


1 


s 


ij 




i 




j 


0 


a 




....... 


j 






« 


£ 


i 


5 


8 


1 


0 


! 


0 


!} 


i 


3 


G 


! 


; 


1 


0 


I 


i 


! 


j 


6 


o 




..... 


.... 






• T 


■s 




j 


0 


5 


0 




;) 


0 


! 


ij 




j 




i 


0 


I 


I 






o 


o 




..... 




- , 


5 


g 




■0 


< 


0 


1 


0 


i 


0 


s 


{ 


0 


G 


I 




1 


0 


1 


l 


i 


< 


[! 


(! 


f 


T 


T 




..... 


n 


I) 


T 


7 


3 


i 


8 


! 


o 


o 


s 


o 


0 


< 


I 






■j 


1 




i 


o 


o 


1 


i 


..... 


.... 




,. 


r, 


0 ° 


T 


3 


S 


0 


1 


ii 


G 


t 




8 


i 


i 


; 


o 


; 




i 


3 


o 


o 


; 






T 


.„. 


o 


f! 


1! 




T 


9 


i 


5 


0 


3 


:■ 


8 






■| 


: 


0 




j 


i 


3 


o 


0 


1 


i 




j 




o 


o 


Q 


o 




IT 


10 


i 


0 


0 


i 


G 


8 


i 


! 


5 


; 


i 


| 


1 


; 




0 


I 




1 


3 


j 


0 


G 


i 


8 


o 


i 


* T 


11 


i 


G 


3 




C 


5 


• 


i 


G 






1 




3 


0 


3 


3 


> 


i 


i 


8 


c 


o 


o 


;• 


i 


1 


T 


i? 


i 


5 


0 


s 


I 






0 


I 




s 


! 


C 


3 




5 


I 


\ 


5 


8 


o 


o 


o 


o 






o 


0 




! 


0 


8 


t 


I 


i 




3 


i 




i 


0 


0 


3 




i 


I 


i 




(! 




8 


0 


) 


..... 


o 






34 


3 


0 


5 




I 


•3 




j 








8 




3 




3 




0 


0 


. 


0 








o 


o 




■y 




i 






i 


0 


5 




;! 


; 


g 


c 


i 


< 


1 




i 




0 


8 


0 


0 


i 


i 


0 


0 


a 


!i 


"ij 


16 


! 


; 


i 


c 


i 


i 




1 


f; 






■ 




! 






0 




8 






j 


G 


0 


0 


3 




* J_ 


33 






0 


5 




1 




8 


G 






\ 




i 


0 


0 


0 






5 




3 


0 


' 


8 


i 


0 


3 


38 


i 


0 


) 




1 


! 












S 






0 


0 


0 






5 




8 


0 


3 


3 


0 


0 


1 


58 


i 




i 




i 














i 
















8 


G 


0 


i 


8 




0 - 


- 0 


20 


I 




s 




8 


0 




3 


5 
















■ 


8 




8 




i 


0 


0 


8 


3 


! 


' 


3 




I 


0 


is 


3 










0 
















! 




0 


3 


8 


0 


3 


i 


5 


J_ 




3 


s 


(J 




i 


I 




i 


s 


3 


8 










i 


0 




8 








8 






1 


0 - 




23 


i 




fl 


i 


3 


i 




J 


0 


3 


8 


0 


0 












0 




8 




0 


1 




a 


i 


3 




; 


0 


■i 


1 


i 






0 


0 


D 


3 






t 


8 










0 


8 






1 


8 


3 


i 


0 


2b 


i 


i 






3 


s 


0 


e 


6 




0 


; 


I 


Q 


8 


0 


3 


I 


0 




8 








i 


i 


0 • 


• 8 


?B 




i 


t 


3 




0 


a 


0 


3 


G 


s 


! 


8 


0 


8 


0 


1 




8 








8 


1 


\ 


8 


i 


i_ 


?>' 




i 


1 


I 


3 


G 


8 


5 


3 


3 


; 




0 


8 


3 


1 


8 


e 


8 




1 




3 


i 


0 




0 


i 


38 


s 


5 


5 


0 


0 


G 


3 


e 




3 


8 




8 


0 


3 


G 


3 


e 


3 


3 


8 


i 


i 






0 


3 > 


« r s 


53 






0 


6 


D 


0 






; 




D 


G 


0 


i 


8 


G 


0 


i 


3 


0 


i 


5 


0 


3 


a 


3 


0 


i 


33 








8 


0 


Q 


3 




C 




G 


D 


1 


0 




0 


3 


5 


0 


i 


3 










3 


0 


i 


35 








0 


0 




3 


0 


3 


!i 


0 


i 


0 


G 


0 


i 


3 


3 


J 


i 


0 




8 


l 


0 


3 


33 • 


, J 



terrro m o m i * i iTqTi i q m i s i s j i i?ro m ^ i i i o i u ittr ititri E 



fib. m 




G fp h h 

fpM,139& HHz. f w MJ152 MHz, fg*5. 65248 HH? 



FREQUENCY [Hi] 



% f t dB. * r 60dB 



FIG. il 




3 a cos<^; 



sin*: 



FIG, 13 




14H 



FI6, 14 



SYH80L 
AIDED PHASE 
ESTIMATION 

AM) 
CORRECTION 



LEVEi 
HAPPING 



1418 
S 



W7 



TURBO 




REED 


DECODER 




SDLCHON i 
DECODER i 



1420 



is 



FIB, IS 




IS 



i 



2 



T20 - 60 X T C1 
Lf80, L 2 *2 

R C vr4 X 4.9152 He/s=9.83§4 Mc/s 
R C ;-=60XS!.32 ks/s-4.9152 Hc/s 
Rs S *l/T ss *8i.92 ks/s 












PHASE 




CORRECTION 



275 




BEAM I /'//.I I \\ KM N 

XX/// VX ^n-x 

' ' //:/ \\l 2 



190-L 



B-lHI IX 



S / /ft 

/ m 
/// 
/// 



RX I9H 



BEAM L 



BEAM P— ~(vj 



\ RX 191-B 



19I-C 



81 



Su«sjS0sa Patent 



EUROPE AM SEARCH REPORT 



DOCUMENTS I ' D TO BE REL^V'AOT 



SB ? 

19 June 1996 (1996-06-19) 

* abstract * 

* page 17, line 18 - page 18, 5 ins 16; 
figure l * 

* page 19, line 14 - lift* 21; figure 2 * 

* page 22, line I - line 9; figure "4 * 

* page 30, line 3 - page 32, Hft& 9 * 

* page 35, 1 ins 17 - ; ins 25 * 

* page 29, line 3 - line 15; figure 8 * 

* page 4?, line 24 •• page 48, line 9; 
figure 17 * 

* figure 1Q * 

* page 86, line 4 -• iine IS * 

* page 87, fine 7 - line 12 * 

EP 0 748 074 A (NIPPON TELEGRAPH & 
TELEPHONE) 1! December 1996 {1996-12-11) 

* abstract; figures 4,6 * 

SAUQENSI 0£ ft ET AL; ''SYNCHRONOUS 

m v .>.< ! fSIS AHO SYSTO* 

PERFORMANCE'' 

r - l M ,5 OF THE INTERNATIONAL 

. rco, 

i /A MAY 23 - 26, 1993, 
vol. 3, 33 Hay 1953 £1993-05-23). paqss 
1444-1448, XP000448379 
INSTITUTt OF ELLC 
ENGINEERS ISBN; 0-7803-0950-2 

* abstract * 

* col yam 2, line 6 - Hoe 33 * 



The press's* Es-arch f«pw haan <j f 8»ft up to 



1 3 .a. 9. 

14-16 



HG4BI/7Q7 
HC4L1/00 



H04L 
Hi *B 
H04J 



38 October 1995 6 Donnabhaio, E 



«8«ftt»»1»? is:-) 



3N NO. EP 98 30 0925 



F ) p - . 'is. J'fl rf«s!*"y Qtwn for ite purpose of iftformaSon. 











G8 2296165 A 


9-06-13% Mi 


3848995 A 


03-C 




EP 


0797878 A 


01-10-199? 




WO 


9619055 A 


20-06-1996 


EP 0748074 A 


11-12-19% j P 
US 


9055685 A 


25-02-1997 
04-08-1998 



